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列结构给出明显不同的吸脱附 CV 特征。在本论文中研究条件下，Sn 的不可逆
吸附可在 Pt(111)和 Pt(100)表面进行，但在 Pt(110)表面不能发生明显的不可逆吸
附。定量分析 Sn 在 Pt(100)和 Pt(111)电极上不可逆吸附的饱和覆盖度( SSnθ )以及
1-θH随 θSn 的变化规律显示，Sn 更倾向于不可逆吸附在 Pt(100)和 Pt(111)的空穴
位上，进一步解释了 Sn 在 Pt(110)表面不发生明显的不可逆吸附的原因。高覆盖
度 Sn 的吸附可能进入 Pt 表面原子层的晶格中，形成 Pt-Sn 表面合金，当 Snad 从
电极表面脱附后，单晶表面有序的原子排列结构在一定程度被扰乱。 
⑵深入研究了 Sn 在不同 Pt 单晶电极上的不可逆吸附对乙醇氧化的催化性能，
Sn 在 Pt(111)电极上的不可逆吸附导致在较低的电位吸附 OH 物种，使得乙醇部
分解离吸附的毒性中间体可以在较低的电位下氧化，从而提高了乙醇在
Pt(111)/Sn 电极上的电催化氧化活性。进一步改变 Sn 在 Pt(111)表面的覆盖度，
其对乙醇的催化活性也发生变化，测得最高催化活性时的覆盖度 θSn=0.14，当 θSn
小于或大于 0.14 时，催化活性均降低，即呈火山形分布。Sn 在 Pt(100)电极上的
不可逆吸附并不抑制乙醇的解离吸附，反而由于 Sn 占据了 Pt 表面位，降低了乙
醇在 Pt(100)上的电催化氧化活性。 
⑶研究了 Sn 修饰的 Pt 单晶电极对乙二醇氧化的电催化性能，发现与 Pt(111)
相比，Pt(111)/Sn 显著增强了对乙二醇电氧化的催化活性，且其活性随着 Sn 的覆
盖度变化与乙醇的情况类似呈火山形分布，最高催化活性时的覆盖度 θSn=0.125。






































 In order to explore the surface modification of Pt single crystal electrodes by 
irreversible adsorption（IRA）of Sn and the electrocatalytic effects of modified 
electrodes for ethanol and ethylene glycol oxidation, three basal planes (100),(110) 
and (111) of Pt single crystal were prepared and used in the study of this thesis. Cyclic 
voltammetry, programmed potential step technique were employed in the study. The 
main results and conclusions are summarized as follows: 
⑴ The results obtained in cyclic voltammograms demonstrated that the 
electrochemical behavior of IRA Sn is sensitive to the structure of Pt single crystal 
electrodes. It has revealed that Sn can adsorb irreversibly on Pt(100) and Pt(111), 
while not significantly on Pt(110) electrode. Quantitative analysis of the relationship 
between 1-θH and θSn suggests that Sn adatoms may adsorb preferably on hollow sites 
of Pt(111) (threefold) and Pt(100) (fourfold) planes, which is in accordance 
respectively with the values 0.31 and 0.21 of coverage of IRA Sn adatoms in 
saturation adsorption determined on these electrodes. Sn adatom may enter into the 
surface atomic layer to form Pt-Sn alloy at high coverage of Snad. The surface atomic 
arrangement can be disturbed through the adsorption of Sn. 
⑵ The IRA Sn adatoms on different basal planes of Pt single crystal yield 
different impact on the electrocatalytic oxidation of ethanol. It has revealed that the 
IRA Sn adatoms on Pt(100) electrode have declined the activity for ethanol oxidation, 
while IRA Sn adatoms on Pt(111) have enhanced remarkably the electrocatalytic 
activity, which is ascribed to hydroxyl species adsorption at relatively low potentials 
on Pt(111)/Sn surfaces. The electrocatalytic activity varies with the coverage of Sn 
adatoms on Pt(111)/Sn yield a volcano-type distribution. 
⑶ The modification of Sn adatoms on Pt single crystal electrodes shows the 

















 The current study is of importance in revealing the fundamental aspects of 
modification of the basal planes of Pt single crystal using Sn adatoms, and the impact 
of this modification on electrocatalytic activity towards ethanol and ethylene glycol 
oxidation. 
 
Keywords: Pt single crystal electrodes; Irreversible adsorption; Sn 














Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
